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1  | INTRODUCTION
Urbanization	 has	 been	 a	 major	 contributing	 factor	 to	 changes	 in	
food	 consumption	 and	 dietary	 patterns	 for	many	 people	 (Popkin,	
1999)	 including	consumers	 in	developing	countries.	Owing	 to	 the	
fast-	paced	 nature	 of	 urban	 living,	 there	 is	 a	 high	 dependence	 on	
convenience	 and	 snack	 foods	 among	urban	dwellers.	With	 an	ur-
banization	 rate	 of	 over	 4%	 (Kearney,	 2010),	 most	 sub-	Saharan	
African	 countries	 are	 not	 left	 out	 of	 the	 convenience	 food	 trend.	




there	 is	 huge	 reliance	 on	 imported	 wheat	 to	 meet	 the	 demand	
for	 convenience	 foods	 for	 the	 ever	 increasing	 urban	 population	
(Oluwamukomi,	 Oluwalana,	 &	 Akinbowale,	 2011).	 On	 the	 other	
hand,	tropical	root	crops	which	are	abundant	in	these	countries	are	
mainly	utilized	as	staples	with	a	large	proportion	lost	at	postharvest	
stage.	An	 example	 of	 such	 a	 tropical	 root	 crop	 is	 cassava.	Africa	
accounted	for	over	50%	of	cassava	production	in	the	world	in	2007	
(Aniedu	&	Omodamiro,	2012)	and	cassava	production	is	projected	
to	 expand	 in	 this	 continent	 (FAO	 2013).	Of	 the	 228	million	 tons	
of	cassava	produced	 in	2007,	Nigeria	alone	accounted	for	46	mil-
lion	tons	making	it	the	world’s	largest	producer	of	the	crop.	On	the	
other	 hand,	 the	Democratic	 Republic	 of	 Congo	 (DRC)	 is	 the	 fifth	
largest	 producer	 after	Nigeria,	 Brazil,	Thailand,	 and	 Indonesia	 but	









quirement	 for	 cultivation	and	 its	drought	 tolerance	ability	 (Ohimain,	





be	 supplemented	with	 protein-	rich	 foods	 such	 as	 legumes	 for	 it	 to	
be	nutritious.	Various	studies	have	shown	a	decrease	 in	protein	 lev-
els	of	 confectionery	 substituted	with	cassava	 flour,	whereas	 studies	
have	also	attempted	 to	make	up	 for	 the	 reduced	 level	of	protein	 in	
composite	cassava	products	by	adding	other	protein-	rich	food	sources	
such	as	 legume	flour.	Development	of	snack	foods	from	HQCF	that	






tion	of	cowpea	production	 in	Africa	 (IITA	2009)	and	consumption	 is	
mainly	limited	to	staples	with	relatively	no	utilization	in	convenience	
and	 snack	 foods.	 Similarly,	 soybean	 is	 an	 excellent	 source	 of	 good	
quality	protein	containing	over	36%	protein	and	is	also	relatively	abun-
dant	 in	Nigeria.	Nigeria	 is	 the	 largest	producer	of	soybean	 in	Africa;	
accounting	for	39%	of	production	followed	by	South	Africa	which	ac-
counted	 for	 35%	of	 soybean	 production	 in	Africa	 (Adelodun,	 2011)	
whereas	DR	Congo	is	the	8th	largest	producer	of	soybean	in	Africa.
Increasing	urbanization,	changing	dietary	patterns,	and	increasing	
demand	 for	 convenience	 foods	 calls	 for	 the	development	of	 conve-
nience	 foods	 that	 are	 both	 nutritious	 and	 appealing	 to	 the	 senses.	
There	is	need	to	develop	such	food	products	with	little	or	no	depen-
dence	on	imported	raw	materials	due	to	the	already	high	cost	of	wheat	
























examined	 the	 possibility	 of	 developing	 and	 promoting	 the	 soybean	
variant	of	this	snack	food	by	comparing	nutritional,	antinutritional,	and	
sensory	properties	and	consumer	acceptance	of	both	the	cowpea	and	
soybean	variant	 of	 the	 snack.	 In	 spite	 of	 the	 nutritional	 benefits	 of	
soybean,	it	contains	antinutritional	factors	which	adversely	affect	the	








decrease	 in	 trypsin	 inhibitor	 activity	 and	 tannin	 levels	with	 increas-







particularly	 soymilk.	The	 findings	of	 this	 study	will	 demonstrate	 the	
potential	 application	of	cassava	and	grain	 legumes	 in	 the	snack	and	




The	 strip	 samples	 were	 prepared	 using	 the	 method	 described	 by	
(Aniedu	&	Omodamiro,	2012;	Sanni	et	al.,	2006)	with	slight	modifica-
tions.	Samples	were	made	using	HQCF,	cowpea/soybean,	onions,	salt,	
and	 refined	 vegetable	 oil	 for	 deep-	frying.	 The	 soybean	was	 soaked	
in	water	 for	 15	hr	 at	 room	 temperature	 and	peeled.	 For	 the	boiled	
soybean	 variant,	 the	 soybean	 was	 boiled	 in	 water	 for	 10	min,	 the	
water	drained,	 and	 the	boiled	grains	allowed	 to	cool	before	dehull-
ing.	 The	boiling	 duration	was	 shorter	 than	what	 has	 been	 reported	
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of	a	short	heat	treatment	was	investigated.	For	the	cowpea	strip	vari-














Oven	 model	 655F.	 The	 loss	 in	 weight	 was	 recorded	 as	 moisture	
content.
2.2.2 | Crude fat





































traction	and	precipitation	of	phytic	 acid	was	done	according	 to	 the	
method	of	Wheeler	and	Ferrel	(1971).	Iron	in	the	precipitate	was	then	
measured	 according	 to	 the	method	of	Makover	 (1970).	A	4:6	Fe/P	
atomic	ratio	was	used	to	calculate	the	phytic	acid	content.
2.2.9 | Tannin determination
Tannins	 were	 determined	 following	 the	 method	 described	 by	
Adegunwa	et	al.	(2011).	The	reaction	is	based	on	the	fact	that	phos-
photungstomolybdic	acid	is	reduced	by	tannin-	like	compounds	in	an	










A	 total	of	12	panellists	 took	part	 in	 the	sensory	exercise	 in	Nigeria,	
whereas	 18	 panellists	 took	 part	 in	 DRC.	 Panellists	 were	 presented	
with	three	coded	samples	of	cassava	strips	in	transparent	plastic	bags	
and	were	asked	to	rate	the	degree	of	liking	of	the	attributes	(appear-




































3.1 | Proximate composition of strip samples
Results	 of	 proximate	 analysis	 are	 presented	 in	 Table	1.	 There	 was	





sugar,	 and	 amylase	 contents.	Unboiled	 soy	 strip	 samples	 contained	




3.2 | Antinutrient content of cassava strips
The	 result	 of	 the	 antinutrient	 analysis	 is	 presented	 in	 Table	2.	 The	
samples	significantly	differ	in	their	levels	of	phytate	and	tannin.	The	
cowpea	 variant	 contained	 significantly	 lower	 levels	 of	 antinutrients	
than	both	boiled	and	unboiled	soy	variants.	Results	on	the	effect	of	




level	 dropped	 significantly	 from	5.06	mg/100	g	 in	 the	 unboiled	 soy	
variant	to	4.29	mg/100	g.	Although	a	drop	in	tannin	content	was	ob-

















Parameter Boiled soy strips Unboiled soy strips Cowpea strips
Moisture	(%) 1.53a	±	0.02 1.92b	±	0.04 1.58a	±	0.01
Ash	(%) 2.34a	±	0.02 2.80b	±0.01 2.24a	±	0.02
Fat	(%) 24.0a	±	0.03 22.63b	±	0.1 23.07c	±	0.02
Protein	(%) 9.89a	±	0.37 9.74a	±	0.66 5.58b	±	1.52
Crude	fiber	(%) 4.21a	±	0.22 3.94a	±	0.11 3.04b±	0.08
Carbohydrate	(%) 62.25a	±	0.36 62.91a	±	.71 67.53b	±	1.52
Sugar	(%) 4.70a	±	0.03 5.30b	±	0.12 4.96a±	0.02
Starch	(%) 57.36a	±	0.00 64.35b	±	0.29 61.31c	±	0.36
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3.4 | Consumer evaluation
The	 results	 of	 the	 consumer	 survey	 also	 show	 no	 significant	 dif-
ference (p > .05)	 in	mean	 hedonic	 ratings	 of	 the	 attributes	 of	 the	
three	strip	 samples.	Although	similar	 to	 the	 results	of	 the	sensory	
evaluation,	participants	in	the	consumer	survey	rated	the	aroma	of	






The	 significantly	 lower	 starch	 content	of	 the	boiled	 soy	variant	of	
the	strips	when	compared	to	the	unboiled	soy	variant	may	be	due	




















than	beans	 and	other	 legumes.	Ramadan	 (2012)	 reported	 a	protein	
Parameter Boiled soy strips Unboiled soy strips Cowpea strips
Phytate	(mg/100	g) 4.29a	±	0.05 5.06b	±	0.1 0.84c	±	0.09















Appearance 4.25a	±	0.45 4.08a	±	0.51 3.75a	±	0.75 3.89a	±	0.96 4.00a	±	0.91 4.22a	±	0.88
Aroma 4.17a	±	0.39 4.42a	±	0.51 4.00a	±	0.74 4.11a	±	0.68 3.78a	±	1.21 3.68a	±	1.14
Texture 4.08a	±	0.29 4.25a	±	0.62 3.83a	±	1.03 4.11a	±	0.90 4.17a	±	0.79 4.00a	±	0.84
Taste 4.08a,b±0.29 4.42a	±	0.51 3.67b	±	0.78 4.17a	±	0.79 4.06a	±	0.87 3.67b	±	1.03


































cowpea	variants,	 panellists	 in	DRCongo	 seemed	 to	 favor	 the	beany	
aroma	and	taste	of	the	unboiled	soy	variant	while	panellists	in	Nigeria	




a	 finished	 product	with	 more	 acceptable	 sensory	 attributes	 among	
panellists	in	the	two	countries	where	the	sensory	evaluation	exercise	
was	 conducted.	Hence,	 it	 can	be	 concluded	 that	 soybean	gives	 the	
best	product	 in	 terms	of	nutritional	quality	and	sensory	acceptance,	
whereas	 the	 bean	 variant	 has	 the	 advantage	 of	 lower	 antinutrients	
than	 both	 boiled	 and	 unboiled	 soybean.	As	 boiling	 resulted	 in	 only	
18%	reduction	in	the	phytate	level	with	not	much	impact	on	protein	
content	and	sensory	acceptability,	the	preboiling	step	can	be	skipped	
without	 serious	 consequences	 on	 the	 nutritional	value	 and	 sensory	
properties.
5  | CONCLUSION
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